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RESULTS OF INVESTIGATIONS ON A 0,015-SCALE
MODEL, 2A CONFIGURATION OF THE ROCKWELL INTER-
NATTONAI, SPACE SHUTTLE OR3ITER IN THE NASA/AMES
RESEARCH CENTER 3.5-FOOT HYPERSCNIC WIND TUNNEL

By

Morris D. Milam*#, Mark E. Nichols*¥* and Jack A. Mellenthin¥*
AB3TRACT

Experimental aerodynamic investigations were conducted in the NACA/
Ames 3.5-Foot Hypersonic wind Tunnel during the interim April g-18, 1973
on a 0.01l5-scale model of the Rockwell International Space Shuttle
Orbiter, configuration 2A. Six component serodynamic force and moment
data were recorded over an engle of attack range from -3° to 42° at 0°
angle of sideslip and {rom 2100 to 10° sideslip at 0° and 45° constant
angle of attack. Test Mach numbers were 5.27 and T.32 at unit Reynolds
number of 2.5 X 106 per toot. Varlous elevon, rudder, speedbrake,
and body flap deflections were tested to determine longitudinal and

jateral-directional stability characteristics and to establish trim

capability.

% \res Research Center
#% Rockwell International
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SUBSCRIPTS

got @ O

bl ey A

SADSAC
SYMBOL

CP

MACH

QUNSM
o(wsr)

RN/L

BREF

LREF

MRP

XMRP

ZMRP

NOMENCLATURE
General

DFEFINITICN

speed of sound; m/sec, ft/sec
precsure coefficlent; (pp - Pw)/a
Mach number; V/a

pressure; N/m<, psf

dynadic pressure; 1/20V°, N/m°, psf

unit Reynolds rumber; per m, per ft
velocity; m/sec, ft/sec

angle of atteck, degrees

angle of sideslip, degrees

angle of yasw, degrees

sngle of roll, degrees

mess density; ke/m3, siugs/ft3

Reference & C.G. nefinitlions

pese sres; me, ft€
wing spen or reference span; m, ft
center of gravity

reference length or wing mean
aerodynsmic chord; m, ft

wing orea or reference area; ma, £42

moment reference point
mement reference point on X axis

moment reference point en ¥ axis

r

monent, reference point on 4 axis

base

local

static conditions
totel condlitions
free stresm
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NOMENCLATURE  Continued)
Body-Axis 3ysten

C.
ne

R}

t

L/D

SADSAC
3 oL DEFINITICN
CN ~ormal-force coefficient; QEEEE}:EQEES
qD
Ch wxinl-force coefficient; 2Xisl force
g3
cY cicde-force ccefficient; side force
45
CLB base -force coefficlent; EBEE:EQZES
q~
~hp(Py = Pw)/28
CAF forebody sxiel force cccrflclent, Up - CAb
CIM pitching-moment coefficient: pitching moment
4SLRER
YN yawving-moment coefficient; yeving moment
3Sb
CBL rolling-moment coefficlent; Iollin%bmoment
q
Stebility-Axis System
CL 1ift ccefficient; ft
qS
CcD drag coefficient; drsg
aqs
CDB base-arag coefficlent; 925339535
o8
CDF forsbody drsg coefficlent; Cp - CDb
CY <ide-force coefficient; Eiﬁf_ggiﬂi
go
CIM pitching-moment coefficient; pitching moment
asdEr
CLN yowing-moment coefficient; lﬁiiﬂﬁa%gﬂgﬂﬁ
qo
CSL rolling-moment coefficient; ro” ling moment

qsh

L/D lift-to-drag ratio; Cp/Cp




Tn addition to the standerd notation, the following are speclal to this

longitudinal center of pressure location
incrementsl axial-force coefficient
increnental drag coefficient

incremental 1ift coefficient

1nere nental pitching-moment corrficient
incrementsl normal-fcree coefliclent
aileron deflection, | 6eL- aﬁi)fﬂ,degrees
body flap deflection, degrees

elevor. deflection, ( 6EL+ Jeq) ", Ue,T2ES
left ~levon deflection, de;réns

ripnt elevon deflectlon, degr. - v

ruddei aeflection, degrecs

speedbreke deflection, degrees

derivative of side force coeffiziert with
respect to beta (beta=#5"); per degree

derivat®ve of yawing moment coevficient with
respect to beta (bete=450); pcr derr=e, body

derivative of rolling moment confficlent with

test.
Plot
Symbol Symool Definition
ch/L XCP/L
AC A DCA
AcD DCD
'S

A c, DL
Ac n DCLi
Ac DCN

N
3, AT L3RON
GBF BIOFLAP
d. BLEYON
e ELVN-L

I
b0 ELV-R

R
g RUDDER
6SB SPDBRE
CY CYBETA

<]
CqB CYNBET

axis system

C

Eﬂ CBLBET

respect to bets (beta=+5°); per degree,
stabili’ y sxis system
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CONFLOCURATIONS INVESTICATED

Tre test vericle is a 0.0i5-scale model of the Rockwell International
Space Shuttle Crbiter, configuration 2A light-weight orbiter. It was
eting meunted in the wind tunnel utilizing the Task MKII-D 1.5 inch inter-
nal strain gaeg. balence to measure six component serodynamic force and
noment date,

Since the primery purpcse of the test wes to obtain dats relative
to aerodynamic contrel deflections, no body build-up testing was schedquled.
Emphasis was on elevon, speedbrake, rudeer and bouy flap ceflections,

The orbiter model consisted of the fullowing comporents and is de-
picted in figure 2. Pertinent dimensional information for esch component

ig given in teble 3. Table 2 summarizes the test schoaule.
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Configuration lomerclature

Component Description

Bucic 2A fuselage cf the Rockweil International

10 gov orbiter configuration (V1.70-000092A,
YL70~00C093, VL70*00009&)

c Basic 2A cancpy

D7 tasic 2A manipulator 4rm hcusing

Fh Bacic 2A body flap
W sasic 2A wing
E Elevon on bssic CA wing

3 Basic OMS-KCS pcd for the Rockwell Internation 1
gSV 2A configuration

Y Basic 2A vertical teil
k Basic rudder for vertical tail

N Bazic 2A OMC engingz nozzle

Configurations Tested

See table 2 for the contigurations tested.
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TEST PACILITY

The tect prorrem was conducted in air in the Ames 3.5-Foot Hyper-
sonic Wind Tupnel. This tucility is & blowdown-type tunnel that utilizes
a pebble-bed neater to heat the ailr, and axisymretric contoured nozzles
to provide rlow Mach numbers of 5.3, 7.4, and 10.4. The nozzle walls
are insulated rrom the hot air stream by injecting helium into the
nozzle toundary layer through annular slots upstream of the throat. The
+unnel is ejuipped with = model quick-insert mechanism for quickly mov-
ing moiels into and out of the sir stream.

A nigh-speed, analog-to-digitel date acquisition system is used to
record test lata on magnetic tape. The present system is equipped to
measure and record the outputs from 80 thermocouples and/or cther types

of transducers in addition o 20 channels of tunnel parameters.

10




DATA REDUCTION

The serodyrnamic forces and moments reccrded by the internal strain
gage balence Were reduced to coefficient form in the tody exis system

utilizing the following reference dimensicns:

model scale full scele
Sref wing planform arca 0.6C5 ft2 2690 fte
c wing mean aerodynamic chord 7.122 in 47h.8 in
b wing Span 14.050 in 936.68 in

Moments are referenced about & pcint 6£6% of the toay Jength, which
is model station 16.147 ( fuselage station 1¢7€.48), or 12.1L7 inches aft
of the nose on fuselege reference lize 0.C (Loo). Pitching moment date
15 also presented at fuselege station 1103.2k4.

Although model base end cavity pressures were measured during the
testy, they are unavailable here and n~ edjustmentis rave been made to the

data for these pressures.

11




TEST ¢ ARC 3.5-157 DATE & April, 1973
TEST CONDITIONS
REYNOLDS NUMBER DYNAMIC PRESSURE  |STAGNATION TEMPERATUE
MACH NUMBER (per unit length) {pounds/sq. inch) | (degrees Fahrenheit)
5.27 2.5 x 10%/Ft. b, 1200
T.32 " 3.0 1200
.
BALANCE UTILIZED: TASK 1.5" MKII L00S65¢ / TASK 1.5" MKITKOOS65E
COEFFICIENT
CAPACITY: ACCURACY TOLERANCE:
NF 200 LB T 005 . Beted LoBA— e
NA 800 IR __*.005 Rated Load
X 100 LB. £.005 Rated Ioad _
YF 250 LB, ¥ 045 Rated Load
Yp om0 LB, t,005 Rated Load
R 800 LB,-IN. _*,00% Rated Load
COMMENTS:
12

AT I S S A w T e LR E AN 0 s s S~ D e et e -




Taww T o [ T )X <=7 chp< Ll =-)d $31NQIHOS
< - = 0 =/ COpfs -( ) g =0 P
AQN 1Z) 8w s 1% MW)OV_\ .\ @dn“ b‘wﬂ\ b ﬁ/vﬁy SAN3IDI343080 DM K\%‘}aﬁ.l QM Av&\w 1
i_¢d<4<—14_dd-—ﬂﬂ--—--iduq--‘qdddq—-quna—-uqq-M-q-Adﬁcdq-dﬂﬁ-%ﬂdnqud .A
SL SL L9 ) SS 6v €y L 13 sz G! €l L i m
5] FTor-T 1 2 [ Prpros g7 A ]
=1 ol i or-10k-1 - | & =7 :
t1 on - A Ch-toh- A4 #i
Iy < oj1“iolgd 5
o Q olo ol ,“
1 oc¢ - oeg-log-10 |2 it
ol oc- el hrloc-loc-| 9 |d q!
- b O |oh- or-l0h-1 0| A L@ -
3 ECpi oh- S=lorlola 50 A
3 L SCHT-{ OF - of- 1010 | K]
5 7 L 1 ob- vh-ler-{ @ 1> Je
ax
" -t o o Q1o %7
: v F 0 RESE 21K =
¢ o arfeijol4d AR AERACIL] Y
= .. Tl 011011 O[] SWeN PILAEIT T
€€ = Ehe] o[ O <l TW- dodlct
[ o ol C| ORk ol oi<ld Cw— Ho@ z £C5qH
e L{Le g ] snny 323| 25] °S TEESSI0S glo . ¥ 4iLNIAN
.40 - . NOILYHENDI3INOD .
SHIGWNN HOYW ON S3IAIYA/SHILINWVHYD ‘OHIS i3S vivao
L 3LYQ AYYWWNS NOILY 170D 338GWAN NNa/13S vivd gityd Lsi-a'g: hmww.
‘g FIdVdL
—
Uy e T U
R




R

§
o _M
rn— 2 e ¢ ‘
oG LI Bp Ll 2P ShCr’ST SC =P )H == 1 6 al~¢g-=(r)d $37NA3NOS
YN M G- ()Y = rd @Ol = ¢ = ﬂx.vw g wo ® e
AON 1Z) gv N (1) BvAdL SLN3IDI34300 .
‘Pd#dquq4411.«—-114-4—<_--—~d~<-—--«—-..-,-‘u-qqqﬂ,-ﬁq-mqu‘-<m-4-q«<-~< . o
9L SL L9 19 SS 6v EV LE L E sz 64 [ ) A 3
9& < ST O A ojolfvld fe o ’
e o |ofo/-l :1oj2Ft |» . :
b or-| M| & 1 [a¢-fsi-f |2 T
ge or- ce-lar-fef 2 e
og 0/~ si-ls-1o1l¢g 0%
l,C Qr- gl-ig=-f = D L g
9 o lg = N el 93
,,M S N “ crlolfo1> oy =
b3 ] 1
S Vidrs Ql | ot ool xn heE |
z s A TA K23 x5
s
- ec ol 4 ce
v cCe old ce ,.
m% ! o190 (|
- oc > oo >~ (5
bl op - OF-Jor-fo > L7
g1/ “h- . ok -lop-{o | 4 ENENE-IFRS-I B
L1 © 1op-|C | D Flpelop-lar-f<@| v TR PALA =AY LTesdy
| | _r\,wum..b LE'S SN EENIERNS MWlWhW\ IS TGh e | NOILYBND1INOD ¥3t41LN3AL
SHIGWNN HOVYW "ON SINYA/SHILINWYH VS "aHDIS 135 v1ivQ
S 3Lva AVWANS NCILY 10D ¥28WNAN NNA/L3S V1vYd &l Tﬁ i,sf-5'¢ 5 1531

"panutjuo) - 2 FIEYL




B J 7 = - nx,\uuiuul $37NA3MDS
AQN 2y BYA (1) BYAQH @\NJM&PMW.MW\ME¢?N. s TETYT Y ..wxovH g ®o®
S AR __..__I...__.._._._...;....J....J.._.._....:.Z.._.]__._...u_.
QL S¢L L9 19 ss 6y 134 LE (3 Y4 6% <t L ¢
.
lili yrswvae S BNEANE B FF
75 O | _ hyop ol o I+
B OF R onNorforo Otz
= C 91kl Pl c9
, 79 @) o] o2l 79
i 75 1 ° 1oy o210tz 95
i A9 R 1 olololL Ay
E 55 ve= L joc-lecoy I Ss
z <= 0n- N gl e Pt 9
; F< OF == [ e
G X OFr- oF{oF{ol T gz
. €S oz o7/10/101 1 %3
bS ol oo (o] L /X3
Sh oc- 71010 | D =k
(o4 QLA O Ol o0fot9o S A 7 LM ¢h
Cf7 @] |mum.... ST o BR[oc- ot oot W °N Prtgsoog|thct8d
eL|LC \ LeE
mumDZDWJIAU(S_ - mwmm mWM\mmm%mM&'ﬂ W .W .MIUM NOILYHNOIANGD KNM»M “‘PFZ(NOD”
310 L4VHWAS NOILY 1702 338HNN NNd/L3S V.Vd VITvD Lol - G€ :1s3L

(pepnrouod) - °C TIIVEL

L

v ‘..,m,wxﬁ\t& Sl




TABLE 3. - MODEL DIMENSIONAL DATA

MODEL COMPONENT : BODY o R10

GENERAL DESCRIPTION ' ___DOUBLE DELTA WING FUSELAGE PER LINFS VL70-0J0093, WITH

57,0 IN, RADIUS NOSE

2A CONFIGURATION 1M WI ORBITER

SCALE MODEL = ,015 (18-0)

DRAWING NUMBER : VL72--000061 VL70-000093

DIMENSIONS FULL SCALE MODEIL. SCALE

Length ~ in. 132¢.3 19.924
Max. Width - in. (8 ¥, = 1528.3) 265.0 3.975
Max. Deptch ~ in. (& X, = 1480,52) __ 240 3.720
Fineness Ratio 5.012 5.012
Area - ft°

Max. Cross~Sectional 456,40 ~0.1027

Planform

Wetted

Base




TAELE 3. - MODEL DIMENSIOMAL DATA « Continued.

SonEy | CANOPY - Cc

MUDEL COMPONERN

GENERAL DESCRIPTION - _2& CONFIGURATION PER LINES VLT70-000092.

SCALE MODEL = Q.Q15

VL.70-500002

DRAWING NUMBER !

DIMENSIONS :

Ste. Fwd. Bulkhead, in.

Ste. T. E.’ in.

Fineness Ratio

Area
Max. Cross~Secticnal
Plaaform
Wetted

Base

No info on view angles

Ccnopy Intersects Body ML, 1in.

FULL SCALE MODEL SCALE
391.00 5.865
560.0 8. 400
391.00 5.865

Mmrs = apcewenc-.. .
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TABLE 3. ~ MODEL DIMENSIONAL DATA - Continued. "

MODEL COMPONENT : NANIFULATOR

GENERAL DESCRIPTION 24 CONFIGURATION, LIGHT WT ORBITER PER LINES

SCALE MCDEL =0.015

DRAWING NUMBER : VL70-000093

DIMENSIONS : FULL SCALE MODEL SCALE
Lengta - IN. —881.00 13.215
Max. W.dth - IN, 51.00 0.765
Max. Depth - IN. 23.00 0.3k45

Fineness Ratio

Area

Max. Cross~Sectional -

Pianform

Wetted

Base

0.0 INFS
500.0 INFS
X 426.0 teo 1307.0 INFS

£ Fuselege, BP
WP

18 b




TABLE 3. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: WING - Wa7 NEW LIGHIWEIGHT ORBITER
GENERAL DESCRIPTION: Cribter Configurstion per Lines WLJ0-C00093 .
NOTE: (Dihedral angle is aerined &t the lowes surfece of the wing at the 75,337
element line projected into a plane perpendiculsr to the FRL.)
SCALE M NEL a.0.015
TEST N0 e DWG. NO.-WEF0-000093-
DIMENSIONS: FULL-SCALE MODEZL SCALE
TOTAL DATA
Area(Theo.) ~ Ft¢
Planform 2690.00 0.605 SR
Wetted — R
Span{Theo) In. 936,68 1,05
hspect Ratio 2,265 2.265
Rate cf Taper 1Tt 1.177 _
Taper Ratio 6,200 0.200
Dihedral Angle, degrees , 3,500 3,500 :
Incidence Angle, degrees 2,000 3.000 £
Aerodynamic Twist, degrees +3,000 +3.000 .
Toe-Irn Angle
Cant Angle e
Sweep Back Angles, degrees
Leading Edge __ 15,000 )
Trailing Edge -10,2h ~10.24
0.25 Element Line 35.209 . .209
Chords: ~ 1in.
Root {Theo) B.P.0.O. £8a.2k 0,339
m, {Theo) B.P. _137.85 _2.008
JhZh 8 L Jal22.
Fus. Sta. ot .25 MAC 136,689 17.053
W.P. of .25 MAC 269,20 o hgs
B.L. of .25 MAC 1682.13 2.73¢ N
Airfoil Section - - ;
Root S
Tip
EXPOSED DATA T T
Area (Theo) -~ Ft2 1752.29 0,394
Span, (Theo) ~ In. BP108 to 468.381 700 6B ;
Aspect Ratio 2,058 2,058 -
Taper Ratio _ 0,2u51 0.2451 _
Chords
Rootep108 s62.40 L€ .
Tip 1.00‘% 13785 2068
MAC P . _r— S
: Fus. Sta. of .25 MAC ‘_}__ﬁ____mfg‘s?lﬂ 1{__1’1___“
W.P. of .25 MAC 300.20 4,503
B.L. of .25 MAC 143.76 5.150 ]
+ { .
? 19
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TAELE 3. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMFONENT : WING - W&7 NEW LIGHTWEIGHT ORBITER (Continued. )

Senrtion (Rockwell Mod NASA)
XXX¥K-6h

AL+l
N1ricld

=

Root

Tip b _
2 1.00
Data for (1) of (2) Sides
Leading Edge Cuff
Planform Area . Ft
Leading Edge Intersects Fus M. L. @ Sta
Leading Edge Intersects Wing € Sta

120,33
_960,0_
1035.C




TABLE 3. - MODEL DIMENSIONAL DATA -~ Continued.

MODEL COMPONENT: ELEVON E-18

GENERAL DESCRIPTION:

oA CONFIGURATION PER W-87, LINES

VL70-000093

DATA FOR (1) OF (2) SIDES

MODEL _SCALE = 0,015

DRAWING NUMBER: VL70-000093

Area - rt2 — 205.517
Span (equivalent) - in. __353.3H
Inb'd equivalent chord (B.P. 115.0 in.), 11k, 78
Qutb'd equivalent chordt%:P. 468.3 in.), ___ 53.00
Ratio movable surface chgsa/
total surface chord
At Inb'd equiv. chord . .208
At Outb'd equiv. chord koo
Sweep Back Angles, degrees
Leading Edge 0.00
Tailing Edge __=10.02_
Hingeline 0.00C

Area Moment (Normal to hinge line)- &3 15L8.07
Product of Aree Moment

MODEL SCALE

o e SR et P e

0,00

=10.02

e ——A—— s M e

__9.00

0.005

A —————————_———

NOTE: The elevon panel consists of an iuboerd and outboard seguent.
The split line dividing the segments is at B.P. 281 inches

full scale (B.P. 4.215 inches Model Scale).

NASA-# FC-MAF




TARLE 3, - MCDEL DIMENSIONAL DATA -~ Continued.

MODEL COMPONENT:

VEWPTCAL - V5 (Lightweight Orbiter Configuration)

GENERAL DESCRIPTION: Centerline vertical tail, doubl

e wedge airfoil with

rounded leading edpé.

SCALE MODEL = 0.015

DRAWING NUMBER:

V1.70-000095

DIMENSIONS :
TOTAL DATA

Area ("‘heo) ~ FLE
Planform

Span (Theo) - In.
Aspect katio
Rate of Taper
Taper Ratio
Dihedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angie
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords: -~ in.
Root (Theo) WP
Tip, (Theo) WP
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC
Airfoil Section

Leading Wedge Angle Deg
Truiling Wedge Angle Deg
leading Edge Radiuas

Void Area ~ ft2

Blanketed Area

o
n)

FULL-SCALE

413,25

o —— S ——————"

S 1 7O
s

MODEL SCALE

h1.3130

4. 0275

—$55—
~R.833

10.00C
ib.g20
. 2.00Q
0.0030
.0.0028

NASA-MSFC-MAF

i
il
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TARLE 3. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: __ [UPEER Fo
_ |
SCALE MODEL = 0.015 !
DRAWING NUMBER: VL70-000095
DIMENSIONS : FULL-SCALE MODEL SCALE !
Area - £t° 106. 38 0.02k
span (equivaient) - in. . 201.0 3,015
Inb'd equivaient chord - in. 91.585 1,374 _
Outb'd equivalent chord ~ in. . 50.833 0.762
Ratio movable surface chord/ .
total surface chord
At Inb'd equiv. chord ¢.koo __0.400
At Outb'd equiv, chord 0.400 0.400
Sweep Back Angles, degrees
Leading tdge 34.83 3L.83 :
Tailing Edge 26.25 26.25
Hingeline 34,83 34.83
Area Moment (Norma! to hinge line)- ££3 526.125 0.0018

Product of Ares and Meen Chord

NAMAL FC-MAT




TBLE 3. - MODEL DIMENSIONAL DATA - continued.

OMS PODS - M,

GENERAL DESCRIPTION : 2A LICHT WT CONFIGURATION PER MC120074k,

PER LINES VL70-00009L.

SCALE MODEL = 0.G15

DRAWING NUMBER Vi70-00009L
DIMENSIONS ¢ FULL SCALE MODEL SCALE
Length - in. 3L6.0 5,190
Max. Width ~ in. @ X, = 1450.0 108.0 1.620
- 113.8 1.707

1500.0

Max. Depth ~ in. @ X,

Fineness Ratio

Area

Max. Cross—S.:ctional

Planform

Wetted noad —

Base

£ OF OMS POD

L63.9 INFS
6.959 INMS

463.9 INCHES FS; WP L400.0 + 63.9
6.000 + .959
_ = 80.0 INFS, 1.20 INMS

FROM FUSELAGE STATION 121L.0 to 1560 INPS = 3L6.0 INFS
18,210 to 23.40 INMS = 5.190 INMS

2o

]

o2
H]

ol




TABLE 2.

\{
Ng _ oMg Nozzle

— MODEL DIMENSIONAL DATA - Continned.

MODEL COMPONENT:

N: Basic COMS Nozzie of the 2A

Orbiter Configuration

GENERAL DESCRIPTIO
(VLTO—000089"B")

SCALE MODEL = 0.015

DRAWING NO.
V1,70-008306
DIMENSIONS FULL-SCALE MODEL SCALE
MACH NO___N/A
DIAMETER DEX ~ IN 50,00 0.758
DIAMETER DT ~ IN N/A
DIAMETER DIN ~ IN 28.00 0.420
ON ~ DEGREES N/A
AREA ~ £t°
MAY CROSS-SECTIONAL 13.635 903067
OMS GIMBAL OKZGIN #8.0 deg. _Xo Yo Zg
RIGHT NOZZLE ~ IN 151.8 L Lg2
LEFT NOZZLE ~ IN 1518 _ho2
NULL POSITION PITCH Y AW
RIGHT NOZZLE ~ DEG. 15°L9" 12°17"
) LEFT NOZZLE ~ DEG. 15°49" -12°17"
7 NOTE: Intersection of nozzle exit plane
and nozzle centerline -~ in. )
X, 1570.75 23.561
Y, _99.20 +1.1489

07.25 __T7.609

PR




TABIZ 3. - MODEL DIMENSIONAL DATA - Concluded.

N - - e e s e > '\
MODEL COMPONENT : FL BODY FLAP

GENERAL DESCRIPTION : 2A CONIIGURATION PER LINES VL70-00009k

SCALE MODEL = €,015

DRAWING NUMBER: VL.70-00009L "A"
DIMENSIONS - FULL SCALE MODEL SCALE
Length ~ in. 8l.70 1,270%
Max. Width -~ in. 265.00 3.975
Max. Depth - in. 21.00 0.315
Fineness Ratio
Area , 2
Max. Cross—Sectional
Planform 142,64 0.0321
Wetted
Base 38,646 0.0087

26
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220.00 in.

Figure 3(c). - F), - Body Flap.
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DATS FICURES
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APPENDIX

TABULATED SOURCE DATA

Plotted data tsbulations availsble from the DMS on request
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